Synopsis
The Since Albright (1947) and Reifenstein (1957) had suggested the use of estrogen for post-menopausal osteoporosis, this therapy was adopted widely without definite effective evidence in experimental animals. Lafferty et al., (1964) reported inhibition of bone resorption by estrogen in man. Henneman and Wallach (1957) , in reviewing 15 published cases of osteoporosis treated with estrogens, found an improvement in calcium balance in 13. Orimo et al., (1971) demonstrated the protecting effect of estrogen against the development of osteoporosis in immobilized limbs of rat. The reports on estrogen including estriol were so many , but the action of estriol on bone was not investigated well . This paper describes the effect of estriol on the experimental osteoporosis produced by low calcium diet the almost homogeneous insoluble collagen of bone. In addition to these amino acid analyses, We did not find any trace of glucosamine and galactosamine in our purified collagen as well as any sugars. A statistical investigation was made on the hydroxylysine and lysine contents in each group. Summarized results together with the calcium content are presented on Table 2 . Calcium content of the bones from low calcium diet-fed rats was significantly less than that of the bones from normal calcium-fed rats (p<0.001). However, this decrease in calcium content of the bones of low calcium diet-fed rats was significantly prevented by the simultaneous administration of estriol (p<0.025). In Figure 1 is shown the X-ray picture of the representative lower limb bones from each group. As is seen in the calcium contents of the bones in Table 2 , it is evident that estriol is effective in inhibiting the development of low calcium diet osteoporosis. Although lysine, hydroxylysine and sum of lysine and hydroxylysine in the insoluble collagen of bones in low calcium-fed rats were increased when compared with those in control, these increases were prevented by the simultaneous administration of estriol. Concerning the sum of lysine and hydroxylysine, no statistical difference was found between Group A and D.
Discussion
Although estrogens have been widely used in the treatment of osteoporosis, there are still few data which show definite therapeutic effects. Using 45Ca, Lindquist et al., (1960) have demonstrated the reduction of the rate of bone resorption in rats following the administration of estrogen. Anticatabolic effect of estrogen on skeletal tissue has been observed by Heaney (1962) in disuse osteoporosis and by Solomon et al., (1960) in post-menopausal osterporosis. Using radiocalcium and balance techniques, Lafferty et al., (1964) have demonstrated the effect of estrogen in reducing bone resorption in senile and post-menopausal osteoporosis. However, there are still few data which conclusively demonstrated a significant increase in bone density following estrogen administration. Orimo et al., (1971) have presented the protecting effect of estrogen against the loss of bone mineral in immobilization osteoporosis in rat.
Using estriol in our present experiment, we clearly demonstrated the considerable prevention of decrease in bone density in low calcium diet-fed rat. So far, scarcely any reports are available which demonstrated the effect of estrogen on the changes of quality of collagen in relation to bone changes. Although the biochemical structure of collagen has been elucidated (Gallop et al., 1972) , the mechanism of calcification in relation to the minute changes in collagen structure is not yet clear. In these several years was made rapid progress in determining the structure of crosslinks in various collagens (Gallop et al., 1972; Tanzer, 1973) . Previously we have reported (Hayashi et al., 1973a ) that the amount of lysyl residue in the insoluble collagen of bones changed in senile osteoporosis. These findings prompted us to study the amino acid composition of collagen in several experimental conditions in which the calcium content of bone was different (Hayashi et al., 1973b and c) . In the present experiment, feeding the rats with low calcium diet caused an increase in the sum of lysyl and hydroxylysyl residues in the insoluble collagen of bones and furthermore this increase is inhibited by estriol, (Rauterberg, 1973; Eyre, 1973) were found. Therefore, our data suggest the possibility of the effect of estriol on collagen crosslinks. In order to elucidate the mechanism of senile osteoporosis, the clarification of the molecular structural changes of collagen would be required.
